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￿ Using a stochastic dynamic programming (SDP) model, 
this study determines optimal nitrogen fertilizer rates in  ￿ Swine production, along with beef cattle, generated 
$636.7 million in revenue and was the major source of  ￿Dimensions and bounds of discrete grids










this study determines optimal nitrogen fertilizer rates in 
continuous irrigated corn according to sources of nitrogen  $636.7 million in revenue and was the major source of 
employment, providing nearly 16 000 jobs within this area 
(Oklahoma Pork Council, 2009, unpublished data). 
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2 continuous irrigated corn according to sources of nitrogen 
(anhydrous ammonia, beef, and swine manure). (Oklahoma Pork Council, 2009, unpublished data). 
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uptake (Zhang, 2003). 
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￿ Maximize expected utility of net return over time
￿ A set of equations for state (carryover) variables
￿ Soil nitrogen, Soil phosphorus, Soil pH ￿ Imperative in the semi-arid areas where crop and 
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￿ Soil nitrogen, Soil phosphorus, Soil pH
animal production is heavily dependent on limited water 
resources.
￿ A complete conditional Markov transition matrix  for  
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￿where β is the discount factor,                                     
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if r is the discount rate. Previous studies
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￿ For anhydrous ammonia  and beef manure, the optimal 




1 r β = + if r is the discount rate. Previous studies ￿ Oklahoma Panhandle Research and Extension Center 
(OPREC) near Goodwell, OK
NA  rate depends only on the soil Nitrogen levels. 
￿ No variation w/r/t soil pH or soil Phosphorus levels.  
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(Ruter et al., 2004; Nunez and McCann, 2004).
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